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1. 
My present invention relates to improve 

ments in variable speed transmission mechanism 
or variable speed reduction unitS. 
The principal objective of this invention is 

to provide an extremely simple and highly effi 
cient variable speed reduction unit So designed 
as to make instantaneously available a wide 
range of infinite variable speeds ranging in ratio 
from any given input speed from Zero up and any 
output speed from zero up to but not exceeding 
the input Speed. 
A further object of this invention is to provide 

such a speed reduction unit that has relatively 
few parts in series and in which the parts of 
each series are directly pivotally connected With 
out relative bodily movements so that there is 
no slippage or lost motion. 
To the above end, generally stated, the inven 

tion consists of the novel devices and combina 
tion of devices hereinafter described and defined 
in the claims. 
In the accompanying drawings, which illus 

trate the invention, like characters indicate like 
parts throughout the several views. 

Referring to the drawings: 
Fig. 1 is a plan view of the improved variable 

Speed reduction unit adjusted to drive an output 
shaft from an input shaft at its highest speed; 

FigS. 2 and 3 are end elevational views of the 
Same; FigS. 4 and 5 are views partly in elevation 
and partly in section taken on the lines 4-4 
and 5-5 of Fig. 1, respectively; 

Fig. 6 is a detail view partly in elevation and 
partly in section taken on the line 6-6 of Fig. 
1, on an enlarged scale; 

Fig. 7 is a detail view partly in elevation and 
partly in section taken on the line 7-7 of Fig. 6; 

Fig. 8 is a front elevational view of the im 
proved unit adjusted with the output shaft 
stopped; and 

Fig. 9 is a view partly in elevation and partly 
in Section taken on the line 9-9 of Fig. 8. 
The numeral 0 indicates a base on which the 

improved variable speed reduction unit is 
mounted and the numerals f and 2 indicate, 
respectively, an input shaft and an output shaft. 
These shafts and f2 extend longitudinally 
over the base in parallel arrangement and in the 
same horizontal plane. The shafts and 2 
are journaled, at their end portions, in bearings 
3 and 4, respectively, on the base (). The in 
put shaft f has on its left-hand end an exten 
Sion 5 Secured thereto by a coupling 6. A 
large W pulley 7 on the input shaft extension 
f5 is driven from any suitable source of power, 
not shown. 
A pair of end frame members 8, in the form 

base 0 in parallel upright positions. The input 
shaft f is provided with six cranks 9, spaced 
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2 
equi-distances apart about the axis of said shaft. 
Each crank 9 is provided with an upright con 
necting rod 20. 
Mounted on the output shaft 2 opposite each 

crank 9 is a conventional clutch 2 of the 
“overrunning' type. Of the parts of each clutch 
2 shown, it is important to note the cylindrical 
outer housing 22, the circular inner race 23 keyed 
to the output shaft 2, the Sprags 24 and the 
energizing spring 25. This spring 25 maintains 
the SpragS 24 in contact with both the Outer 
housing 22 and the inner race 23. 
A rocker arm 26 is mounted on the projecting 

end portion 23 of the race 23 for relative turn 
ing movement and is rigidly secured by a screw 
26 to the outer housing 22 of each clutch 2 
in an upright position. Opposite connecting 
rods 20 and rocker arms 26 are connected, in 
substantially parallel arrangement by a link 2 
in the form of a round rod having on one end a 
yoke 28. This yoke 28 straddles the upper end 
portion of the respective connecting rod 20 and 
is pivoted thereto by a wrist pin. 29. The link 
27, at its other end portion, is bent laterally to 
afford a pin 30 on which the opposite rocker arm 
26 at its upper end portion is pivoted. 
The connecting rods 20 are controlled to posi 

tion the same so that they simply move up and 
down and do not impart any movement to the 
rocker arms 26 and hence the output shaft 2 
is stopped; or the connecting rods 20 may be 
positioned to operate the rocker arms 26 and 
drive the output shaft f2 at any desired speed 
from Zero up to the Speed of the input shaft . 
As one means for controlling the connecting 

rods 20, I provide a manually operated rack 3 
that includes a yoke-like member, the arms 32 
Of which extend along the Outer sides of the 
end frame members 8 with a working clearance 
therebetween. The arms 32 are in the form of 
bell-cranks pivoted at their outer end portions 
to the end frame members f8 by means of nut 
equipped bolts 33. Spacing washers 34 on the 
bolts 33 are interposed between the end frame 
Inenbers 8 and the arms 32. 
The rack 3 further includes on the inner side 

of each end frame members f8 a bar 35 rigidly 
Secured at One of its ends to the transverse 
member 36 of said rack. The bars 35, at their 
other or inner ends, and the arms 32, at their 
elbows, are connected and held parallel by nut 
equipped studs 3 that extend through slots 38 
in the end frame members 8. These slots 38 
are on the arcs of circles having their centers 
at the axes of the pivot bolts 33. The bars 35 
at their inner ends are supported and guided by 
a pair of links 39 pivoted on the bolts 33 and the 
Studs 3. 
The rack 3 still further includes a plurality 

of flat upright plates, is rigidly secured to the 
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of laterally spaced bars 40 parallel to the bars 
35 one for each connecting rod 20. The bars 
40 are rigidly secured at one of their ends to the 
transverse member 36 of the rack 3. Control 
links 4 are pivoted at one of their end portions 
to the inner ends of the bars 40 and their other 
end portions are pivoted on the Wrist pins 39. 
From the above description, it is evident that 

by lifting the rack 3 until stopped by the en 
gagement of the Studs 3. With the upper ends 
of the slots 38, the control links 39 will position 
the connecting rods 20, as shown in Fig. 9. In 
this position of the connecting rods 20, they are 
simply moved up and down by the cranks 9 
and do not move the rocker arms 25 by means 
of the links 2 and hence the output shaft 2 is stopped. 
To drive the output shaft 2, the rack 3 is 

moved downwardly and the connections to the 
Wrist pin 29 will progressively increase the throw 
of the connecting rods 2) and hence the Speed 
of the output shaft 2. When the desired speed 
of the output shaft f2 has been obtained, it is 
only necessary to stop further downward move 
ment of the rack and the speed of Said shaft 
will remain smooth and constant. As the action 
of the series of “overrunning' clutches 2 on the 
output shaft 2 to rotate the same is Well known, 
it is not thought necessary to give a detailed de 
scription of the same, except that there is no 
slippage or lost motion. 
From what has been said, it will be understood 

that the unit described is capable of modifications 
as to details of construction and arrangement 
within the scope of the invention herein disclosed 
and claimed. 
What I claim is: 
1. In a unit of the class described, end frame 

members, a driven crank-equipped input shaft, 
upstanding connecting rods journaled on the 
crank of said shaft, an output shaft parallel to 
the input shaft, an overrunning clutch on the 
output shaft opposite each crank and having a 
reciprocating outer housing provided with an up 
standing rocker arm, links connecting opposite 
rocker arms and pivoted thereto at their Outer 
end portions, and a rack for controlling the 
throw of the connecting rods including a yoke 
like member, the arms of which are in the form 
of bell-cranks on the outer side of the end frame 
members, pivots connecting the arms at their 
outer end portions to the end frame nembers, 
said end frame members having, slots on the arcs 
of circles with their centers at the axes of the 
pivots, studs on said arms at their elbows extend 
ing through the slots, and pivoted links attaching 
the connecting rods at their pivoted upper ends 
to the rack. 

2. In a unit of the class described, end frame 
members, a driven crank-equipped input shaft, 
upstanding connecting rods journaled on the 
crank of said shaft, an output shaft parallel to 
the input shaft, an overrunning clutch on the 
output shaft opposite each crank and having a 
reciprocating outer housing provided with an 
upstanding rocker arm, links connecting opposite 
rocker arms and pivoted thereto at their outer 
end portions, and a rack for controlling the throW 
of the connecting rods including a yoke-like men 
ber, the arms of which are in the form of bell 
cranks on the outer side of the end frame men 
bers, pivots connecting the arms at their outer 
end portions to the end frame members, Said end 
frame members having slots. On the arcs of cir 

4. 
cles with their centers at the axes of the pivots, 
a pair of bars on the inner sides of the end side 
members and rigidly secured at one of their end 
portions to the rack, and studs extending 

5 through said slots and connecting the bars at 
their Outer end portions and the arrins at their 
elboWS. 

3. In a unit of the class described, end frame 
members, a driven crank-equipped input shaft, 

0 upstanding connecting rods journaled on the 
crank of said shaft, an output shaft parallel to 
the input shaft, an overrunning clutch on the 
output shaft opposite each crank and having a 
reciprocating outer housing provided with an 
upstanding rocker arrin, links connecting opposite 
rocker arms and pivoted thereto at their outer 
end portions, and a rack for controlling the throw 
of the connecting rods including a yoke-like 
member, the arms of which are in the form of 
bell-cranks on the outer side of the end frame members, pivots connecting the arms at their 
outer end portions to the end frame members, 
said end frame members having slots on the arcs 
of circles with their centers at the axes of the 
pivots, a pair of bars on the inner sides of the end 
frame members and rigidly Secured at one of 
their end portions to the rack, studs extending 
through Said slots and connecting the bars at 
their outer end portions and the arms at their 
elbows, and links connecting the studs to the 
pivots for the arms. 

4. In a unit of the class described, end frame 
members, a driven crank-equipped input shaft, 
upstanding connecting rods journaled on the 
crank of Said shaft, an output shaft parallel to 
the input shaft, an overrunning clutch on the 
output shaft opposite each crank and having a 
reciprocating outer housing provided with an up 
Standing rocker arm, links connecting opposite 
rocker arms and pivoted thereto at their outer end 
portions, and a rack for controlling the throw of 
the connecting rods including a yoke-like mem 
ber, the arms of which are in the form of bell 
Cranks on the outer side of the end frame mem 
bers, pivots connecting the arms at their outer 
end portions to the end frame members, said end 
frame members having slots on the arcs of cir 
cles with their centers at the axes of the pivots, 
a pair of bars on the inner sides of the end frame 
members and rigidly secured at one of their end 
portions to the rack, studs on said arms at their 
elbows extending through said slots, said rack 
further including parallel bars and pivoted links 
attaching the connecting rods at their pivoted 
upper ends to the bars. 
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